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(57) ABSTRACT

A support for image processing is provided, comprising: (a)
detecting respective face regions from images consecutively
photographed for a first person at predetermined time inter-
vals by an image pickup unit to display images of the face
regions detected in relation to the first person in a first region
of'a screen, and providing a user interface for indicating that
a specific face image is selected from the face images of the
first person displayed in the first region; (b) additionally dis-
playing the specific face image through a second region adja-
cent to the first region; and (c) displaying a synthesized image
using the specific face image as a representative face of the
first person, when the specific face image displayed through
the second region is selected.
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1
METHOD AND APPARATUS FOR
SUPPORTING IMAGE PROCESSING, AND
COMPUTER-READABLE RECORDING
MEDIUM FOR EXECUTING THE METHOD

The present patent application is a U.S. National Phase
Application under 35 U.S.C. 371 of International Application
No. PCT/KR2013/001486 filed Feb. 25, 2013, which claims
priority from Korean Application No. 10-2012-0018738,
filed Feb. 23, 2012, the contents of which are incorporated
herein in their entirety by reference.

TECHNICAL FIELD

The present disclosure relates to a method and apparatus
for supporting image processing and a computer-readable
recording medium for executing the method, according to
which pictures are taken a number of times at predetermined
time intervals, face images are extracted from the photo-
graphed pictures, an array of the images are displayed in a
user-friendly manner such that a user may easily select a face
image desired by the user, and otheruser interfaces are appro-
priately provided.

BACKGROUND ART

Portable terminals are made smaller and lighter over time,
gradually improving their portability and convenience and
increasing the customer demands. Subsequently, functional-
ities added to portable terminals have diversified.

Particularly, as portable terminals equipped with photo-
graphing devices, including digital devices dedicated to cap-
turing images, such as digital cameras, digital camcorders,
and the like, have been in wide use inrecent years, the number
of users creating digital data such as digital pictures or mov-
ing images are in an increasing trend. Among others, a camera
embedded in a portable terminal is remarkably advanced in
performance and widely used in substitution for a digital
camera.

Particularly, since pictures can be easily edited and synthe-
sized on the portable terminal as compared to a digital cam-
era, the portable terminal is widely used for the purpose of
editing or synthesizing photographed pictures, in addition to
simply taking pictures.

For example, a method of editing an image using a portable
terminal is disclosed in Korean Patent Application Publica-
tion No. 10-2007-0006337 published on Jan. 11, 2007,
entitled “Method of editing images in a portable terminal.” It
is confirmed that the method pertains to a technique of select-
ing three regions using positions of the eyes and the mouth on
an image photographed using a portable terminal and select-
ing a type of facial expression for each of the regions, thereby
acquiring a picture with a different facial expression.

However, such a method of editing or synthesizing a pic-
ture using a portable terminal according to the prior art has a
problem in that the facial expression is artificially created by
directly modifying a photographed picture and thus is unnatu-
ral, and the user needs to edit a picture using an inconvenient
user interface and thus needs to put in a lot of effort.

DISCLOSURE OF INVENTION

In some embodiments, an object of the present disclosure
lies in solving all the problems described above.

In some embodiments, another object of the present dis-
closure is to provide a user-friendly interface capable of
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extracting face images from consecutively photographed pic-
tures and to select and edit a face image desired by a user with
ease.

In some embodiments, a further object of the present dis-
closure is to provide a user-friendly interface so that a user
may intuitively and easily find a desired image in editing the
images as described above.

In some embodiments, a still further object of the present
disclosure lies in automatically creating the most desirable
synthesized image according to pre-stored conditions.

Various embodiments of the present disclosure for achiev-
ing the aforementioned objects is as described below.

According to some aspects of the present disclosure, there
is provided a method for supporting image processing, com-
prising: (a) detecting respective face regions from images
consecutively photographed for a first person at predeter-
mined time intervals by an image pickup unit to display
images of the face regions detected in relation to the first
person in a first region of a screen, and providing a user
interface for indicating that a specific face image is selected
from the face images of the first person displayed in the first
region; (b) additionally displaying the specific face image
through a second region adjacent to the first region; and (c)
displaying a synthesized image using the specific face image
as a representative face of the first person, when the specific
face image displayed through the second region is selected.

According to some aspects of the present disclosure, there
is provided an apparatus for supporting image processing,
comprising: a display unit configured to detect respective face
regions from images consecutively photographed for a first
person at predetermined time intervals by an image pickup
unit, display images of the face regions detected in relation to
the first person in a first region of a screen, provide a user
interface indicating that a specific face image is selected from
the face images of the first person displayed in the first region,
and additionally display the specific face image through a
second region adjacent to the first region; and an image syn-
thesizing unit configured to display a synthesized image
using the specific face image as a representative face of the
first person, when the specific face image displayed through
the second region is selected.

In addition, there is further provided a computer-readable
recording medium for recording a computer program for
executing other methods and apparatuses and the aforemen-
tioned methods for implementing various aspects of the
present disclosure.

In some embodiments, the present disclosure may provide
a user-friendly interface in order to extract face images from
pictures consecutively photographed at predetermined time
intervals and further easily edit a face image desired by a user.

In addition, it is possible to automatically create an image
optimally synthesized from respective face images of various
people according to a predetermined condition.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 illustrates an image processing support apparatus,
according to some embodiments.

FIG. 2 illustrates an editing unit, according to some
embodiments.

FIGS. 3a and 35 illustrate initial operation screens of an
image processing support apparatus, according to some
embodiments.

FIGS. 4a and 44 illustrate pictures showing actually imple-
mented initial operation screens of an image processing sup-
port apparatus, according to some embodiments.
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FIGS. 5a to 5¢ illustrate an input image selection screen of
an image processing support apparatus, according to some
embodiments.

FIG. 6 is a picture showing an actually implemented input
image selection screen when the best mode is selected,
according to some embodiments.

FIGS. 7a to 7c illustrate a face image selection screen of an
image processing support apparatus, according to some
embodiments.

FIG. 8 is a picture showing an actually implemented face
image selection screen, according to some embodiments.

FIGS. 9a to 9/ illustrate an image synthesizing sequence,
according to some embodiments.

BEST MODE FOR CARRYING OUT THE
INVENTION

In the following detailed description of the present disclo-
sure, references are made to the accompanying drawings that
show, by way of illustration, specific embodiments in which
various embodiments of the present disclosure may be imple-
mented. These embodiments are described in sufficient detail
to enable those skilled in the art to implement the present
disclosure. It should be understood that various embodiments
of the present disclosure, although different, are not neces-
sarily mutually exclusive. For example, specific feature,
structure, and characteristic described herein, in connection
with one embodiment, may be implemented within other
embodiments without departing from the spirit and scope of
the present disclosure. In addition, it should be understood
that the location or arrangement of individual elements within
each disclosed embodiment may be modified without depart-
ing from the spirit and scope of the present disclosure. The
following detailed description is, therefore, not to be taken in
a limiting sense, and the scope of the present disclosure is
defined only by the appended claims, appropriately inter-
preted, along with the full range equivalent to what the claims
claim. In the drawings, like reference numbers refer to the
same or similar function through many ways.

Hereinafter, various embodiments of the present disclosure
will be described in detail with reference to the accompanying
drawings in order to easily implement the present disclosure
by those skilled in the art.

Configuration of Entire Apparatus

FIG. 1 illustrates an image processing support apparatus,
according to some embodiments.

Referring to FIG. 1, an image processing support apparatus
1 may include an image pickup unit 100, a face detection unit
110, a facial expression recognition unit 120, an editing unit
130, a display unit 140, a database 150 and a control unit 160.

Here, the image processing support apparatus 1 of FIG. 11s
adigital device, and any portable digital device provided with
a memory means and equipped with a microprocessor and
thus having operation capability, such as a personal computer
(e.g., a tablet computer, a notebook computer or the like), a
PDA, a web pad, a cellular phone or the like, can be adopted
as the image processing support apparatus 1 in any degree.

The image pickup unit 100 may be formed of any image
pickup device, for example, it may be a digital camera that
creates digital image signals using a CCD. The image pickup
unit 100 may be configured to have an image pickup device
implementing an automatic focusing (AF) function and a
continuous photographing function.

The automatic focusing function is a function of an optical
system (a camera) for automatically focusing on a specific
object (a subject), which can be generally divided into an
active system and a passive system. The active system focuses
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a camera by radiating ultrasonic waves or infrared rays in
order to measure a distance, and the passive system focuses a
camera using rays naturally reflected from an object. The
automatic focusing function may adopt any known method.

The continuous photographing function may also adopt a
variety of methods. For example, a photographing function
may be implemented so as to set the number of images that are
photographed consecutively at predetermined time intervals
by the image pickup unit 100.

The face detection unit 110 may be configured to detect a
face region in a photographed image using a face detection
(FD) technique when a face is contained in the image photo-
graphed by the image pickup unit 100. Any one of a variety of
techniques can be used as the FD technique. For example,
detection may be performed using feature patterns learned
and selected by an AdaBoost learning algorithm. The appli-
cant of the present disclosure has already filed Korean Patent
Application No. 10-2011-011460 entitled “Method and
Apparatus for Detecting Face, and Computer-Readable
Recording Medium for Executing the Method,” which relates
to a method and apparatus for detecting a face from an image,
may be combined with the present disclosure, and is hereby
incorporated by reference. The face detection unit 110 may
detect faces from a plurality of respective images consecu-
tively photographed, and images of the detected faces can be
stored in the database 150.

The facial expression recognition unit 120 is configured to
recognize an expression of a face detected by the face detec-
tion unit 110. Specifically, the facial expression recognition
unit 120 may be configured to determine whether a face
shown in an image is smiling, blinking eyes, or expressionless
using FD (Face Detection), SD (Smile Detection) and/or BD
(Blink Detection) techniques. Any one of various techniques
can be used as the FD, SD and/or BD techniques. For
example, a facial expression recognition operation may be
performed by obtaining coordinate values of feature patterns
from the face image detected by the face detection unit 110
and referring to the range of the respective coordinate values
of the feature patterns. For example, the applicant of the
present disclosure has already filed Korean Patent Applica-
tion No. 10-2011-0105548 entitled “Method and apparatus
for recognizing a face, and computer-readable recording
medium for executing the method,” which relates to a method
and apparatus for recognizing a facial expression in an image,
may be combined with the present disclosure, and is hereby
incorporated by reference. The facial expression recognition
unit 120 may acquire a facial expression icon corresponding
to the facial expression recognized as described above from
the database, and the facial expression icon may also be
output when the face image is output through the display unit
140.

The editing unit 130 provides an editing function of select-
ing a base image that will be used as a background image
among the images consecutively photographed by the image
pickup unit 100 and a face image that will be synthesized with
the corresponding base image. In addition, the editing unit
130 may create a synthesized image by synthesizing the base
image and the face image. The editing unit 130 will be
described below in more detail with reference to FIG. 2.

The display unit 140 may be configured to output the image
photographed by the image pickup unit 100 and the image
edited and synthesized by the editing unit 130. Any one of
various display means such as, but not limited to, an LCD, a
PDP, an LED and the like, may be applied as the display unit
140. Since the image processing support apparatus 1
described below with reference to FIGS. 3 to 9 can be imple-
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mented to input a command using a touch screen, in this case,
the display unit 140 can be provided with a touch screen
function.

The database 150 may store the images photographed by
the image pickup unit 100 and the face images detected by the
face detection unit 110. In addition, the database 150 may
store the synthesized images in which the face images and the
base images are synthesized.

The control unit 160 may be configured to control data flow
between the image pickup unit 100, the face detection unit
110, the facial expression recognition unit 120, the editing
unit 130, the display unit 140 and the database 150. That is,
the control unit 160 controls the flow of data to/from the
outside or between the respective constitutional components
of'the image processing support apparatus 1, so that the image
pickup unit 100, the face detection unit 110, the facial expres-
sion recognition unit 120, the editing unit 130, the display unit
140 and the database 150 may perform their respective unique
functions.

FIG. 2 illustrates an editing unit, according to some
embodiments.

Referring to FIG. 2, the editing unit 130 may include a base
image selection unit 131, a face image selection unit 132 and
an image synthesizing unit 133.

The base image selection unit 131 may be configured to
provide an editing environment for selecting a base image
that will be used as a background image from the images
consecutively photographed by the image pickup unit 100. In
other words, a user may select a user-preferred base image
from the photographed images output through the display
unit 140, and if a base image is selected, the editing unit 130
temporarily stores the selected base image and uses the base
image in creating a synthesized image, which will be
described later.

The face image selection unit 132 provides an editing
environment for outputting the face images detected by the
face detection unit 110 from the photographed images so that
a user may select a face image. The user may select a user-
preferred face image among the output face images, and if a
face image is selected, the editing unit 130 temporarily stores
the selected face image and uses the face image for image
synthesis described below.

In some embodiments, the selection of the base image and
the face image may sequentially proceed, and when the user
selects a base image and then selects a face region (see refer-
ence numeral 340 of FIG. 5¢ that will be described later) in the
base image, the process may proceed to the step of selecting
a face image. Of course, the selection steps may proceed not
sequentially but independently. This will be described below
in more detail with reference to FIGS. 7a to 7c.

The image synthesizing unit 133 performs a function of
synthesizing the face image selected in the face image selec-
tion unit 132 with the base image selected in the base image
selection unit 131. As described above, among the images
consecutively photographed at predetermined time intervals
as a candidate group, the images containing a background and
facial expression are selected by a user based on his/her
preference and then the selected images are synthesized, so
that an image that is satisfactory to the user in terms of the
background and the person illustrated in the image can be
provided. Although a procedure for selecting the user-pre-
ferred background as a base image is described herein by way
of'an example, the present disclosure is not necessarily lim-
ited thereto, but it is apparent that a user-preferred shot may
also be allowed to be selected having a person shown in the
image after an arbitrary base image is selected by default
under the assumption that there is little difference in the
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background of the images. Hereinafter, a user interface (UI)
for specific implementation of the present disclosure will be
described with reference to the following figures.

FIGS. 3a and 35 illustrate initial operation screens of an
image processing support apparatus according to an embodi-
ment of the present disclosure.

Among the figures, FIG. 3a illustrates an embodiment of a
screen 200 that appears when a user executes an application
of the image processing support apparatus of the present
disclosure.

Referring to FIG. 3a, when the user executes an application
of the image processing support apparatus, the screen 200 is
provided through the display unit 140 of the image processing
support apparatus, and an option button 210, a shooting but-
ton 220 and a gallery button 230 may be provided on the right
side of the screen 200 in order.

An image of a face on which an image pickup device
focuses may be displayed on the screen 200 when the face is
photographed using the image pickup unit 100 (photograph-
ing mode), or a photographed image may be displayed on the
screen 200 after the photographing is finished (image output
mode). The photographing mode may be implemented not to
generate any change although the user may make a selection
on the screen 200.

The option button 210 is a button for calling up a shooting
option menu window 240. The option menu window 240 will
be described below in more detail with reference to FIG. 35.
The option menu window 240 may be closed when the user
selects the option button 210 once more in a state where the
option menu window 240 is called up by the selection of the
option menu 210.

The shooting button 220 is a button selected when the user
focuses the image processing support apparatus and takes a
picture. When the user selects the shooting button 220, the
image processing support apparatus is automatically focused
on a subject, and a plurality of pictures can be taken at pre-
determined time intervals. For example, when the shooting
button 220 is selected, pictures may be taken five consecutive
times. The number of shootings can be diversely modified
depending on the selection of the user.

The gallery button 230 is a button for switching the screen
200 to a gallery provided in the image processing support
apparatus. The gallery may output a series of images photo-
graphed most recently through the image processing support
apparatus as a set of images in the form of a thumbnail.

FIG. 34 illustrates a screen with the option menu window
240 that is called by a user selecting the option button 210 on
the screen 200.

Referring to FIG. 35, a Mode selection button 241 and a
Size selection button 242 may be provided as the option
menu. A Normal mode and a Best mode may be selected as
the Mode using the Mode selection button 241. The Normal
mode is a mode in which only consecutively photographed
images are output as a candidate group of selection when the
images are synthesized. The Best mode is a mode in which an
image having a predetermined facial expression is automati-
cally synthesized by applying the FD, SD and/or BD tech-
niques based on the images consecutively photographed by
the image processing support apparatus being output,
together with the consecutively photographed images, as a
candidate group. The Best mode will be described below in
more detail with reference to FIG. 5c.

The Size selection button 242 is a menu for setting a size of
a picture to be photographed. In one embodiment, it may be
implemented to output default values of VGA (Video Graph-
ics Array), 1M, 2M, 3M and 5M as a selection menu.
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FIGS. 4a and 4b are pictures showing actually imple-
mented initial operation screens of an image processing sup-
port apparatus according to an embodiment of the present
disclosure described above.

FIGS. 5a to 5¢ illustrate an input image selection screen of
an image processing support apparatus according some
embodiments.

Referring to FIG. 5a, when a person is consecutively pho-
tographed by the image pickup unit 100, a photographed
image may be displayed on the screen 200 through the display
unit 140. At this point, a back button 310 may be displayed on
the left upper side of the output image, and base image indi-
cators 320 may be displayed at the lower portion of the screen.
In addition, a save button 330 may be displayed on the right
side of the base image indicators 320.

The back button 310 is a button for switching to the shoot-
ing mode. Accordingly, when a user resumes photographing
after the user has stopped taking pictures, the image output
mode can be switched to the shooting mode by selecting the
back button 310. In addition to the back button 310, the user
may also switch the image output mode to the shooting mode
by selecting a back button 310 that is implemented in hard-
ware on the image processing support apparatus.

The base image indicators 320 show a sequential position
of'the image currently displayed on the screen 200 among the
consecutively photographed images. In one embodiment, the
base image indicators 320 may be displayed as many small
points as the number of photographed images at the lower
portion of the screen 200. The consecutively photographed
images may be matched to the base image indicators 320 in
one-to-one correspondence, and when a matched image is
output on the screen 200, the color of corresponding one of
the base image indicators 320 may be changed to be distin-
guished from the other base image indicators 320. The base
image indicators 320 can be implemented to be displayed on
the screen 200 at all times or implemented to be displayed
only when a user scrolls the screen 200. Alternatively, the
base image indicators 320 can be implemented to be output
only when the user selects a region other than the face region
of an image output on the screen 200.

The save button 330 performs a function of saving the
image output on the screen 200 into the gallery.

FIG. 5b illustrates a method of searching the consecutively
photographed images. Referring to FIG. 55, since the base
image indicators 320 and the photographed images are
matched in a one-to-one correspondence, a user may output a
desired photographed image on the screen 200 by selecting
one of the base image indicators 320 matching to the desired
image. Alternatively, the user may search for a user-preferred
photographed image by sequentially switching the output
image by scrolling the screen 200 left and right. At this point,
the user may grasp a relative position of the photographed
image currently displayed on the screen 200 using the base
image indicators 320.

FIG. 5¢ shows an example of a base image selection screen
displayed when the Best mode is selected. Referring to FIG.
5¢, when the image processing support apparatus operates in
the Best mode, a best image synthesized using the consecu-
tively photographed images may be additionally provided in
a base image candidate group, in addition the consecutively
photographed images. In other words, when the image pro-
cessing support apparatus operates in the Best mode, ‘the
number of photographed images+1’ may be the number of
images in the base image candidate group in the base image
selection step. The best image may be an image optimized by
combining the photographed images using the FD, SD and/or
BD techniques. The conditions for selecting the best image
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may be set before taking a picture. For example, when an
image of a smiling expression of a person is preset as a
condition of the best image, the best image can be created by
synthesizing a smiling face image with a base image. Such a
best image is particularly very useful when several people
take pictures together. When three people take pictures as
shown in FIG. 5¢, a best image perfectly meeting the condi-
tion set by the user can be created by detecting an image of a
smiling face for each person from the photographed images
and automatically synthesizing the detected face image with
the base image.

Base image indicators 320 of different shapes may be used
in order to distinguish the best image from the other photo-
graphed images. For example, in FIG. 5¢, a star-shaped base
image indicator 320 may be an indicator matching to the best
image. Accordingly, when a user desires to select the best
image from the base image selection screen, the user may
select the star-shaped base image indicator 320 or search for
the best image by scrolling the screen 200. However, for the
convenience of search, the best image may be output as a base
image on the base image selection screen.

A rectangle drawn around the face of a person may be
indicated, which means a detected face region 340. More
specifically, when a face of a person is detected by applying
the FD technique to the photographed image, the face region
340 is indicated in the shape of a box at the detected area.
When the user selects the face region 340, the selection of a
base image is finished, and the process proceeds to the face
image selection step.

FIG. 6 is a picture showing an actually implemented input
image selection screen when the best mode is selected
according to some embodiments.

FIGS. 7a to 7c are views showing a face image selection
screen of an image processing support apparatus according to
some embodiments.

When a user selects a face region 340 from the photo-
graphed image output on the screen 200 in the base image
selection step, the base image selection step is finished, and
the process proceeds to the face image selection step. The
screen configuration of the face image selection step will be
described with reference to FIG. 7a. First, a plurality of face
images that may be a target of selection may be simulta-
neously displayed at the lower portion of the screen 200 in the
form of thumbnails. This is defined as a face image candidate
group 410, and the area on the screen displaying the face
image candidate group 410 is defined as a first region. A face
image selected in a face image selection window 420 among
the face image candidate group 410 can be enlarged and
output in a face image enlargement window 430 displayed at
the center of the screen 200. An area on the screen displaying
the face image enlargement window 430 is defined as a sec-
ond region. If there is a user-preferred face image in the face
image candidate group 410, the user may adjust the face
image to be positioned in the face image selection window
420 and select the face image by clicking the image enlarge-
ment window 430. A method of positioning a favorite face
image among the face image candidate group 410 in the face
image selection window 420 will be described below in more
detail with reference to FIG. 7b.

Face image indicators 440 may be displayed at the lower
portion inside the face image enlargement window 430. Like
the base image indicators 320, the face image indicators 440
can be displayed as many small points as the number of face
images. The face images may be matched to the face image
indicators 440 in one-to-one correspondence, and when a
matched face image is output in the image enlargement win-
dow 430, the color of corresponding one of the face image



US 9,124,814 B2

9

indicators 440 may be changed to be distinguished from the
other face image indicators 440.

In addition, a facial expression icon 450 may be output
around the face image enlargement window 430. The facial
expression icon 450 may be figuration of a facial expression
formed by analyzing a selected face image using the FD, SD
and/or BD techniques. Further specifically, the facial expres-
sion icon 450 may be a figuration of an expressionless face, a
smiling face, blinking eyes or the like. Accordingly, since the
user may recognize an expression of a face image matching to
the facial expression icon 450 by only seeing the facial
expression icon 450, the user may search for a desired face
image easily. If the favorite face image positioned in the face
image selection window 420 among the face image candidate
group 410 is changed, the position in which the facial expres-
sion icon 450 is displayed is also changed. That is, if the face
image displayed in the face image selection window 420 is
changed, the position in which the facial expression icon 450
is displayed on the circumference of the face image enlarge-
ment window 430 is changed. For example, it is possible to
move the facial expression icon 450 around the face image
enlargement window 430 by an angle calculated by dividing
the circumference of the face image enlargement window 430
with the number of images in the base image candidate group.
That is, the position at which the facial expression icon 450 is
displayed may be determined in accordance with the order of
a specific face image displayed through the second region
among all face images of the first person on the circumference
around the second region.

FIG. 7b is a view illustrating a method of selecting a face
image from the face image candidate group 410. Referring to
FIG. 7b, a user may scroll the face image candidate group 410
output in the form of thumbnails left and right and may select
adesired face image by adjusting the desired face image to be
positioned in the face image selection window 420 fixed in the
middle of the face image candidate group 410 through the
scroll. That is, if a specific face image of the first person is
displayed through the second region, the specific face image
of all the face images of the first person displayed in the first
region can be displayed in highlight.

In some embodiments, when the face image candidate
group 410 is scrolled, the scroll may be indefinitely repeated
by rolling the face image candidate group 410. Another
method of selecting a face image is to output a face image
desired by the user in the face image enlargement window 430
by directly selecting one of the face image indicators 440.
Since the images of the face image candidate group are simul-
taneously output in the form of thumbnails, the user may
intuitively recognize relative positions of the respective face
images, and thus, the desired face image may be selected by
directly selecting the face image indicator 440.

The facial expression icon 450 may be output to rotate
around the face image enlargement window 430 by a prede-
termined angle whenever a face image is selected through the
face image selection window 420. For example, when a user
consecutively takes five pictures, the face image candidate
group may have five face images captured from the five
pictures. When the five pictures of the face image candidate
group are scrolled, the facial expression icon 450 may be
output while revolving around the face image enlargement
window 430 by an angle of 72 degrees. As described above,
the facial expression icon 450 is displayed revolving around
the face image enlargement window 430 by a predetermined
angle, so that a currently selected face image can be recog-
nized by only seeing the relative position of the facial expres-
sion icon 450. As a result, the relative position of the facial
expression icon 450 operates as another kind of indicator.
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FIG. 7¢ illustrates a method of creating a synthesized
image by finally selecting a face image. Referring to FIG. 7¢,
if a desired face image is selected through the face image
selection window 420, the face image to be synthesized is
finally selected by clicking the face image enlargement win-
dow 430. If the face image is selected, a synthesized image
can be created by synthesizing the face image with a previ-
ously selected base image.

When several people take a picture together, a face region
340 of each person is selected in the face image selection step
and then the face image synthesis described above with ref-
erence to FIGS. 7a to 7¢ can be performed.

FIG. 8 is a picture showing an actually implemented face
image selection screen according to some embodiments.

FIGS. 9a to 9/ illustrate an image synthesizing sequence
according to some embodiments.

Referring to FIG. 9a, a user may operate the image pro-
cessing support apparatus of the present disclosure and set a
mode and size by selecting the option button 210. Referring to
FIG. 94, when the option menu window 240 is output, either
the Normal mode or the Best mode may be selected from the
option menu window 240, and any one of sizes including
VGA, 1M, 2M and 3M may be selected. In the example
shown in FIG. 95, the Best mode and 3M are selected. Refer-
ring to FIG. 9¢, the user may consecutively take pictures as
many as a predetermined number of times by selecting the
shooting button 220. If it is assumed that the predetermined
number is five, referring to FIG. 94, five consecutive shots
will be taken at predetermined time intervals. Referring to
FIG. 9e, total six images including the five consecutively
photographed images and the best image created by operating
in the Best mode can be output as a base image candidate
group. Referring to FIG. 9f, any one of the images in the base
image candidate group may be selected as a base image by
scrolling the screen 200 or using the base image indicators
320. Referring to FIG. 9g, when the base image is selected,
the process proceeds to the face image selection step by
selecting a face region 340 in the selected base image. Since
two persons are photographed in FIG. 9, face images can be
selected sequentially for each person. Next, referring to FIG.
9/, one of the five face images in the face image candidate
group 410 can be selected. To this end, the face image candi-
date group 410 can be scrolled or one of the face image
indicators 440 may be directly selected, which is as described
above. Referring to FIG. 9i, if a favorite face image is
selected, the face image to be synthesized may be finally
selected by selecting the face image enlargement window
430. Referring to FIG. 9j, if the face image is selected, a
synthesized image, in which the face image is synthesized
with the previously selected base image, can be created.
Referring to F1G. 9%, the user may save the synthesized image
by selecting the save button 330. Finally, referring to FIG. 9/,
if the user desires to take pictures again, the user may select
the back button to return to the shooting mode.

The embodiments according to the present disclosure
described above can be implemented in the form of program
commands that can be executed through various computer
components and recorded in a computer-readable recording
medium. The computer-readable recording medium may
include a program command, a data file, a data structure and
the like solely or in a combined manner. The program com-
mand recorded in the computer-readable recording medium
may be a program command specially designed and config-
ured for one or more embodiments of the present disclosure or
a program command of the computer software field. The
computer-readable recording medium includes, for example,
a magnetic medium, such as a hard disk, a floppy disk and a
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magnetic tape, an optical recording medium, such as a CD-
ROM and a DVD, a magneto-optical medium, such as a
floptical disk, and a hardware device specially configured to
store and execute program commands, such as a ROM, a
RAM, a flash memory and the like. The program command
includes, for example, a high-level language code that can be
executed by a computer using an interpreter or the like, as
well as a machine code generated by a compiler. The hard-
ware devices can be configured to operate as one or more
software or functional modules in order to perform the pro-
cessing according to the present disclosure, and vice versa.
In the foregoing discussion, although the various embodi-
ments of the present disclosure have been described in con-
nection with the specific matters, such as the specific compo-
nents, the various embodiments, and the drawings, they are
provided only for assisting in the entire understanding of the
present disclosure, and the present disclosure is not limited to
the embodiments. It will be apparent that those skilled in the
art can make various modifications and changes thereto from
these descriptions.
Therefore, the spirit of the present disclosure should not be
limited to the aforementioned embodiments, and the
appended claims and what are modified equally or equiva-
lently thereto will be considered to fall within the scopes of
the present disclosure.
The invention claimed is:
1. A method for supporting image processing, comprising:
(a) detecting respective face regions from images consecu-
tively photographed for a first person at predetermined
time intervals by an image pickup unit to display images
of'the face regions detected in relation to the first person
in afirstregion ofa screen, and providing a user interface
for indicating that a specific face image is selected from
the face images of the first person displayed in the first
region;
(b) additionally displaying the specific face image through
a second region adjacent to the first region; and

(c) displaying a synthesized image using the specific face
image as a representative face of the first person, when
the specific face image displayed through the second
region is selected.

2. The method according to claim 1, wherein, in the step
(b), a facial expression icon is additionally displayed adjacent
to the second region, the facial expression icon is acquired by
recognizing an expression of the specific face image dis-
played through the second region and acquiring the facial
expression icon based thereon.

3. The method according to claim 2, wherein a position at
which the facial expression icon is displayed is determined in
accordance with an order of the specific face image among all
the face images of the first person displayed through the
second region on a circumference centered on the second
region.

4. The method according to claim 1, wherein when a ges-
ture to scroll is input by touching the first region, the face
images consecutively photographed for the first person are
sequentially displayed through the second region.

5. The method according to claim 4, wherein when the
specific face image of the first person is displayed through the
second region, among all the face images of the first person
displayed in the first region, the specific face image is dis-
played in highlight.

6. The method according to claim 1, wherein face image
indicators are displayed in or adjacent to the second region,
and the number of the face image indicators is set to be equal
to the number of the face images consecutively photographed
for the first person.
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7. The method according to claim 6, wherein the face
image indicators enables changing the display of the specific
face image in reference to an order of the specific face image
displayed through the second region among all the face
images of the first person.

8. The method according to claim 1, further comprising,
when each of the consecutively photographed images
include, in addition to the first person, a second person,
detecting faces of the first person and the second person to
display a result of the detection.

9. The method according to claim 8, further comprising
selecting a base image to be used as a background image from
the images consecutively photographed for the first person,
wherein steps (a) to (¢) are performed when the face region
detected in relation to the first person is selected from the base
image.

10. The method according to claim 8, further comprising,
when one of the face regions detected in relation to the second
person is selected,

(a) displaying images of the face regions detected in rela-
tion to the second person in the first region of the screen
and providing a user interface for indicating that a spe-
cific face image is selected from the face images of the
second person displayed in the first region;

(b) additionally displaying the specific face image through
the second region adjacent to the first region; and

(c) displaying a synthesized image using the specific face
image as a representative face of the second person,
when the specific face image displayed through the sec-
ond region is selected.

11. The method according to claim 1, further comprising
determining the plurality of photographed images as a base
image candidate group to be used as a background image and
sequentially displaying the images in the base image candi-
date group on the screen so that any one of the images in the
base image candidate group may be selected as a base image.

12. The method according to claim 11, further comprising:

automatically selecting a face image satisfying a predeter-
mined condition from the face image candidate group
including the images of the face regions detected in
relation to the first person; and

creating a best image by synthesizing the selected face
image with the base image.

13. The method according to claim 12, further comprising
adding the best image as one of the base image candidate
group to display on the screen.

14. The method according to claim 11, wherein base image
indicators are displayed at a predetermined position on the
screen where the base image candidate group is displayed,
and the number of the base image indicators is determined
based on the number of the consecutively photographed base
images.

15. The method according to claim 11, wherein in the step
(c), when the base image is selected, the image synthesized
using the selected base image and the specific face image used
as a representative face of the first person is displayed.

16. An apparatus for supporting image processing, com-
prising:

a display unit configured to detect respective face regions
from images consecutively photographed for a first per-
son at predetermined time intervals by an image pickup
unit, display images of the face regions detected in rela-
tion to the first person in a first region of a screen,
provide a user interface indicating that a specific face
image is selected from the face images of the first person



US 9,124,814 B2

13

displayed in the first region, and additionally display the
specific face image through a second region adjacent to
the first region; and

an image synthesizing unit configured to display a synthe-

sized image using the specific face image as a represen-
tative face of the first person, when the specific face
image displayed through the second region is selected.

17. The apparatus according to claim 16, wherein the dis-
play unit is configured to additionally display a facial expres-
sion icon adjacent to the second region, wherein the facial
expression icon is acquired by recognizing a facial expression
of the specific face image displayed through the second
region and acquiring the facial expression icon based thereon.

18. The apparatus according to claim 17, wherein a posi-
tion at which the facial expression icon is displayed is deter-
mined in accordance with an order of the specific face image
among all the face images of the first person displayed
through the second region on a circumference centered on the
second region.

19. The apparatus according to claim 16, wherein the dis-
play unit is configured to sequentially display the face images
consecutively photographed for the first person through the
second region when a gesture to scroll is input by touching the
first region.

20. The apparatus according to claim 19, wherein the dis-
play unit is configured to display in highlight the specific face
image of all the face images of the first person displayed in the
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first region, when the specific face image of the first person is
displayed through the second region.

21. The apparatus according to claim 16, wherein the dis-
play unit is configured to display face image indicators in or
adjacent to the second region, and wherein the number of the
face image indicators is set to be equal to the number of the
face images consecutively photographed for the first person.

22. The apparatus according to claim 21, wherein the face
image indicators are configured to change the display of the
specific face image in reference to an order of the specific face
image displayed through the second region among all the face
images of the first person.

23. The apparatus according to claim 16, wherein the dis-
play unit is configured to, when each of the consecutively
photographed images include a second person in addition to
the first person, detect faces of the first person and the second
person and display a result of the detection.

24. The apparatus according to claim 23, further compris-
ing a base image selection unit configured to select a base
image to be used as a background image from the images
consecutively photographed for the first person, wherein the
display unit and the image synthesizing unit is configured to
perform the operation according to claim 16 when the face
region detected for the first person is selected from the base
image.



